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(54) CIRCUIT AND METHOD FOR NOISE REDUCTION 

(57)Abstract: 

PURPOSE: To reduce a reset noise included in the 
output signal voltage of a charge distribution type output 
circuit. 

CONSTITUTION: A sampling circuit 1 and a level 
adjusting circuit 2 are connected to an output circuit 
320. The level adjusting circuit 2 divides an inputted 
voltage to a specific value and outputs the divided 
voltage to a sampling circuit 3. A pulse generating circuit 
4 inputs timing pulses SHd and SHp to the sampling 
circuits 1 and 3. The sampling circuit 1 samples the 
effective signal output voltage of the inputted voltage 
corresponding to the timing pulses SHd and inputs the 
sampled voltage to a subtracting circuit 5. The sampling 
circuit 3, on the other hand, samples the noise output 
voltage of the inputted voltage corresponding to the 
input of the timing pulses SHp and samples the sampled 
voltage again corresponding to the timing pulses SHd, 
and inputs the sampled voltage to the subtracting circuit 
5. The subtracting circuit 5 calculates the difference . 
bistween the two sampled voltages and outputs it 
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©y-fe-7 h^^-yi"3 0 9) ^m±^mwMm^ 

tlUn (^!lx.(fH8©tti;blHlS&3 2 0) (7)tt};^ic:-g-^tL 

y^t^-ty^ii^ ^KDnyT^yf-dta^tv-cv^ 

5 If -^^i^^ 2 © 3 y X y -y- (d^jj^iB ^tiS^io^-T^y 
^' (f!lx.tfiai KDlftltsu ) t-fcv^■r. ±aLfc« 
#^>BBStil;^feIjiS;S^p5ai;^$ti5jt-^ («;?LtfIilll(D 

v,i, ) ^f-yyyy^tsBi<^f-yyyy^^m 
(mtf la 1 w-y-yy y yi!^iEi?i 1 ) t . ^ 2 <D a yr 
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yf-iiy-tyV intern. mmVy^^y'fi^^^^ih 

^ \ i(DV„ ) ^'^y-:t^)v->f-fyt>^2<D'^ 

(MxfiHioiJ-v^y yi/mi^s) 

mm^2) t. miRxyw2(D-fy^]) y-if^mici^) 

goff^«A;']*S(t. :Lo:>2mM(r)\t^(DmBM iy 

■rVf-w^lt, %i(D=^yfy-f(D^-^hW,2(n>=iy 

[0 0 4 2] rwis^gifi. ^irof-yT'y 
(?DfiS(::iaS^tL5ti*I^g (^!l^(iia4©iii|i^i 
0) i-t5J;5(-tSri:7J'iT'#S„ 

[0 0 4 3] ^©ps^stt. BK^f-vT'yy^^s 

0) i-tSJ:5(--r?)Ci:#-e#5o 
[0 0 4 41 ciropfi^Stt, B2(Df-y:/])y^^m 

[0 0 4 5] ropg^Sfi, ^2(7)f-y7'y y^^is: 
iDmmcMm ^ ti ^ ^^j±^s (^ii ^ am 2 « w-</ups 

[004 6] ft 6 (cta«ro$f mm 

MM i&l^iSm 8 « S I T 3 0 2 A7b^ 3 0 2 1) (C J; 
o-C#fi£$|x5S3tas (fy;i{iil8®S:*a5 3 0 2) 

hm:fj^i^?>mi:wm-?>f^i(D=xy7'y^ m^tt 

il80=i>-T>f-3 0 5 A75M3 0 5C) 
;ltflIl80^2MOSy^-f 2/9^3 0 6A7iS3 0 6 C) 

mio^yTy-fi^bW^ia^fitdm^^M. 

fi?)B2 0='yfyf mourns (Dm^^B^ts 

0 8) WOtMl-:^^ -y^^i^iry^ti^mi^-. %2n 
=iyT'yfi:])±y h-t^V±y (fllxtfEl 

mtim^ mx.tim 8 mtimm 3 2 0) mtn^tt. 



(6) #|l¥8-1 6 8 0 2 2 
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V''5fl-^^^^2(^3yr>-f-}-5j'E$ix5^i©^-r 5 
i©Vsi, ) ^■fy:f]}y-!fu ^2(r>:=tyfyf±^^) 

2(D9'ii.y-!f m^\m \ iwwratf ) ^c:^^v^-c. 

2®=i>'7=>f-®^*®fti:OJtii/^5 J; 5 1 

[0 0 4 7] 

v>Tfi. •fyif^}y'>fm%\tK siTSmHi^so 

Oroffl^miJ&S 2 0;5^ttti;'3^tl5«J±©5*>. fflPsI t 

s< , (r>^4 xy^'\L%\^-i>^9M^^-nm±N.^, Irf- 
20 y 7" y y ^' y^yL-liSle]^ 2 :6S laK 3 2 O 

jitf-yyy y^~'0K3tA;^$ix5«i±©i:h;5\ f±l^ 
ff^^^mS 0 SCOgSir, 3 y-fVf- 3 0 5 A(7)^* 

t fcli;^{t-^ll§ft 3 0 8 ©S4©ff! i ©J:tic:?:e 2> J; 5 1 
y-^/i^lis^ffvv f-yyy yyiHisS3:i5w^;i,psie] 
i^2;6^^©A^mj±cD. writ, ©y-fej/h^tiff^ 
i^y:/yy^^"L, ?l#^[5]g&5;5\ ihy7°yy^mi 
&t>'3;iSi^y7°y y^^Lfc:2fi(;Df-y:/y y^'m£<D% 
^il^»:iliU tb;^-t5o Lfc:J5o-c, ffl;^liliiS3 2 o 

[0048] 

[ 0 0 4. 9 ] la i(±. (iym^'mM%<D-%w§\ 

fc. H 8 © S I TS^a&«^ 3 0 0 ©S^f :5>Effl(DtJi^ 
lH]]iS3 2 0;i\ i^yyyyi5^"li]Ml&D«y-<yi'PS|e]SS ' 
40 2tgi^$tiTI/^5„ . * 

[0050] y-<yi'ilSliIjg 2 {1. SI TSmHi" 3 ■ 

■OOcOtti^01f&3 2O;6^fctli*$tlfcffl^«i±lr. BffS- 

BESrf-yy y y i/'msg 3 {::A;^-t 5 J; 5 f-J^e $tl.TV^_ 
5„ /^/i':^^4ilK4(j:, 2S!i©^>(' 5 y^^/Ws 
H., SH, (giE-ts) U-yry yi^'ii]JSi*fc(i 
■ 3tc:A:*-t5 j;5{-^=e$ti-cv^5„ i^y7"y y^'msSi 
&tJ«3{l, /^>'^X^^t|Hl^&4^^f3^'1' 5yi5^V-?;ux©A 

50 y/yy^u ^ti^tt. *®ty:/y yi/«jE^eit.-- 



11 

[00 5 1] Ill 1 ic7^i-m=^mi.m^(Dmi¥^m 

mi-?>o t^*^j(-^L/cj; 5 s I Tm^m^3 o 

tLSo 10 

[0 0 5 2] u-</i'liS[alS&2{t, A;*] $ixfc«i±{e:, 

#.icc^/ (c.+ch) ^mw-Lx. ^(Dm%\m^y 

ji^»3 0 8(Z)^l-e&i9. C. (1. =!i/xVf-3 0 5 
A7??S3 0 5 C(7)S4-efeSo 0^19. r.(Dlx-<yUlS 

y/|lIS&3(cA;^$ix5mBE(Z)jt;a5, 

^1: 3 0 8 ro^ft Ch t . =j yfy^ 3 0 5 a75^ 3 0 

S Cro^lC. ttti;':jI-§-|Sgm3 0 SCD^iCh (75f0 

(c. + Ch) i^tb (Cb/ (c. + Ck) ) tc?iSJ;5 20 
t-, A;'3«BE^:^jE1-5„ 

[0 0 5 3] /■?7b;^|g4[ElS&4f4. y-ki; bS^WHtM 

p ^ifi^yy y^-@Eg3tA^-rs„ tsts ty:/y 
y-ir-y Mi:m®fii^0S&3 2 ooffl^mn 

h$t^«J±) v.. U'<yPpSlE]iiS2tioT^^J±^ 

aLfctti;^]mi±s o^i3v„ • Ch/ (c.+Ch) ^-y- 

y^yy^^-fSo 

[00 5 4] $ Pit, /^V^:x^4|II8&4 fi, HI 1 1 {c*5 30 

4u f-^^yy ^^■0ssi&t/3tA;^-r5o f->':/y 

^Fsl t»u i:i4ait5 s I TM^^iS^ 3 0 0 wffi^ 
f-y:^y y^'nii^sfi. ±iELfc-y-yyy y^^'m 

JI<lr> ro^-Y 5y^^>'-«/i^>^SHd .(i?-y 
:/y yi/lH]E&i(Df-y:/y y^f^-f^y^^) \z.^t>^ 

[0 0 5 5] ^LT. f-yT'y yi:^lHlS&lJ5.-a«3;i5f->' 40 

[0 0 5 6] rro^-g-. f-y^y yi/mg&i/ii^fjfi. V 

•.i. (=Qs+Q.) / (Ct+Ch) ) f-y 

7°y y^"[Hisi3^>p5fi. v„ - Ch/ (C.+Ch) (= 

(Q,/Ch) • Ch/ (Ct. + Ch) =Q./ (C.+ 
Ck) ) i)K B\tm^5\CXt)^fl?>. 5I#^IIIS&5 

{1, r(D"2o(DA^llj±<©*:fe^v„ ^fct^-fi ? 50 
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[0 0 5 7] 

V„r =V,« -V„ • Ch/ (Ct+Ch) 

= V,i. - (Q./Ch) • Ch/ (Ct+Ch) 

= (Q.+Q.) / (Ct+Ch) -Q./ (C.+Ch) 

==Q=/ (Ct+Ch) 

[0 0 5 8] t^oT. 51t^@ii§5 55^?5til*$ti5jf-^ 
[0 0 5 9] $ . *^P^©$li^ffiM0Eg(i. 0 1 

!^2^5^ ihyyy y^^!Hiif&3w^©tiaft§^ti:*3"5, 

[0 0 6 0] |2l2(C^tllMJti3V^T{i. .S I 
^*^3 0 0<DW;']|1I8&3 2 0y5*fea:^$tt5«II;a5^ 

g&4dsf-y7°y yi5'-|i]s§i:ati^3{;iA^-r5^-r ^ y^/ 
-y-y:/y yi/nii^it^tt, 0 11 {^s^i-wra t 

}-*3ltSttffV.i, ^ihy7°y y^$*5fca6(0:? 
5 y^v^;u;<SHi ^A;bL. f-y/y y^'@s§3{c: 
(i. »^tt {cda(tSSJ±v.r Srty/y y^^$*5/c 

y yi/|eIi^l{c:^^5y^^^'g-tD-&5fcii6{e:, ^'-T^y 

[0 0 6 1] ioT, •y-y:/y y^iH]^i«>f-y7'y y 

^BJEIS. V.i, .(= (Q.+Q.) / (Ct+Ch) ) t 

^ji'Os f-y7°y y^"0Sl3©i^y7'yy^«j^ii. v.r 

(=Q./Ch) tJicSo 

[0 0 6 2] -y-yyy yi/'[E]s&3©t©Ma*§tt5y 
Ai3 Sti/fcSJi (t y7° y y^J^'niK 3 ©-y-y-T" y y^^'a 

J±) (C. #mCh/ (Ct+Ch) SrS^L. tH^tSo 
l^oT, y'</i'PSlH]K2cDt±i;^l;j±i4: Q./ (Ct + 
Ch) (=v„ • Ch/ (Ct + Ch) ) i^^eSo 

[0 0 6 3] ?l#I!H]K5(t. -y-yT'y y^'~■IHI^|l(7)f- 
y7°y y^/liff i y'<;i'IBSlilE&2(7?tli:til;ffit«S{iz: 

[0 0 6 4] V„ =Q./ (Ct+Ch) 

[0 0 6 5] l^oT. 0 2 5 ?:e«Jt«*it{£^lHlSS 

[0 0 6 6] El 1 RXJ^m 2 t;^-t y^^VpSlSSS 
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fell iroftiiSH. «J±A^^.T*fe|3. fiKl 2<DffiS 
[0 0 6 7] ffiKl 2 0i£feii[RlSU?R 

[0 0 6 8] 

R2/ (R1+R2) =Ch/ (C.+Ch) 
[0 0 6 9] /■<5'77TV7°1 3{i. -/I'VliSfi 

g'lC0T:/7"T-fe2)o 

[0 0 7 0] HI 1 mim 2 (OT:-r^MMci®-a'{-d3^^T 

[0 0 7 1] 04(4. ^^J±[llSS©fti5i9(C, liilg^^ffl 

^'S-efcSo r®iiMii(-*5v^-tf4. la 1 ©^jeihiji 1 
0 j; i? ?it s L--</i^PS[ilSS 2 L. '^y-f^)y^'w^ 
^ 1 ©fllSt±iitS^2 0 IriaSLfc^^i^j^oTV^So 

[0 0 7 2] H 4 ^c.^^1-^t^£S[l]SS«il^'^^^o^^TSi 

m-fh. s I TSm^^- 3 0 0 w«?t^^ias©ill;^lll 
if&3 2 0;i^P)tb;^$tbfc'itJ±(i. ±Si|>m2 0&tJ?f->'7' 
y r^i/HISS 3 {cA;^3 ^tL5„ iitlll 2 o (4. A;^ ^tbfc 
SJI*. #^1: (Ct + Ch) /Ck L/cltciiSitl 

L, ^(nmm^^y-f') 1 (cA^fSo 

[0 0 7 3] ^•?;w;^^±ii]SS4}4. y^^ms&i 
(c. 011 {c:^1-Mf^ t .i, }::js{t5«ESrf-y7'y v 

[0 0 7 4] -fy-f]) y^'m^ liX i'^^ y^Ajv-;^ 

SH. tmUX, ii*II&2 0;6^bA;'3$tb/c«i£©-y- 

yT'yyiJ^^tf^o 049. f-^^yyy^nis&itcio 

Vsi, ■ (Ct+Ch) /<z^.t^'^y■:f^)y■!fth.^, 

[0 0 7 5] -y-V^y ^^lHli?|3(l. ^^^i^^" 

s Hp (r^j?;; lt. s i iWmM'i- 3 0 0 
;(3ilii&3 2 Oi^?>, E^A*$tbfc«E©t:/^y 

^tf5o 0419, ti/T'y y^/ii^sciior. v„ 
f-y7°y y:J^'$tiSo -y-^T^y y^'ius&sfi. 

7°y i/i^'l:ffv„ ssf-i/7'y ;/j/L, f-yyyy 

[0 0 7 6] eit#iB]is&5{4, "^yzf^y^n^YSLa- 
3 tjoV^Ti^y:/y yi!^§tLfc2aStDf-y:/y 
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[00 7 7] 

V„ =V.i. • (C.+Ch) /Ch-V„ 
= (Q. +Q.) /Ch-Q./Ch 
= Q,/Ch 

[0 0 7 8] t^oT. r(^lttffi«0S&©tii^«i±(4. 

[0 0 7 9] la4{^:^1-*lfe«^-*5v^Tf4. i^>^yy 

10 ^■[iI)iSl©tflStiHiSl5 2 OlrEMLfc«^i7ioTV^ 
il. |gl4cDm-a-i:lRl#-rfeSo 

[0 0 8 0] US t.T^-rHJSfJroijff s-^B^i-So s I 

TMm*^ 3 0 0©l±i^lHllg3 2 0;a^ejOffi^lJ± 

;js, i^v^yy>/|llggiS.t;3{cA;^$ti.5„ Ajvt.^ 

401^4(4. Ei4»iiisfj©±i-a-iPi«ic. tv^yv 

^■[USSiXtJ^st, 2nm<n>9^\y^^^)V7.^m, 
20 SH..^A;'3f5„ 

[0 0 8 1] -y-y^y y^ms&itt. /■?/i/^^4ii!^4 

i i©irBit.i. ©«i±v,u ^•y-yT'yy^/i-So f- 

yyy yi5''|i]K3i4. i?^ 5 V^/-?yi-;^SHp 

-c. ill irofflKtf ©i;j±v„ Srf-yT'y y;/f-5o 
Sfd. •i^y7'y y^[His&3f4. f-yyy y^Lfcmjiv 

y ^^'tSo 

[0 0 8 2] ia4(D*M!l©^^tl^«{C. -y- 

30 y:/yy^'iiilii;55ty7"y y^~tfcf->':^y y^^fflff 
v,i. ±i*i^2 otA*$^^. A:^i^tifc-y-y7°y 
>'^^~S±;a\ (Ct+Ch) /Ch ffi-^ti. ffl;^$tt5o 

ti^oT, t|i|iS^2 0>S^t5, V.i. • (Ct+CO / Ch 

[0 0 8 3] ?it^0SS5i4. iitiii2 os.0-y-y:/y 
>'i?'|iIS&3®/ll;f]m®A;^^g(t. ^©miS:Mv»r ^ 

[0 0 8 4] V„ =Q./Ch 
40 [ 0 0 8 5 ] SeoT. ^©litlS^illlSgfi. ^t^^"-^^ 

[0 0 8 6] K±®s^£^J^r^5^^T^l, %m^wm=i- 
[00 8 7] /^*5, r w i 5 m'^mmmtcm'^ 

50 [0 0 8 8] 
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[0 7] m 6 iic^-f y - :^ oum^ 2 0 4 (Diatins. 
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